We report a new smartphone-enabled virtual reality (VR) program, starmap (https://vccri.github.io/starmap/), that enables immersive visualisation of single-cell data for hundreds of thousands of cells using a mobile-enabled web browser and low-cost VR head mount device.
An effective visualisation should allow a viewer to not only assess the high-level clustering structure of cells, but also allow viewers to seamlessly 'zoom' into the data to discover fine local grouping of single cells, and to explore their gene/protein expression profiles. This type of visualisation is not easy to achieve using standard computer flat-screen visualisation. starmap breaks new ground on large scale data visualisation in two ways. First, it introduces a scalable visual design that combines the benefit of a three-dimensional (3D) scatter plot ( Figure 1a ) for exploring clustering structure and the benefit of star plots 6 (also known as radar chart) for multivariate visualisation of an individual cell ( Figure 1b ). Second, starmap is designed to utilise low-cost virtual reality (VR) headsets, such as Google Cardboard and Daydream, to enable widespread adoption of VR data visualisation. We reason that an immersive visual experience will likely improve the navigation and exploration of hundreds of thousands of cells.
starmap, is designed to visualise single cell data primarily through a web browser on either a computer or a smartphone. starmap is built using web frameworks designed for creation of 3D and VR experiences, such as A-Frame and Three.js, which are cross-platform and can be adapted to computer screens and VR devices. Input data for starmap, in the form the 3D coordinates, cluster assignment, and value of up to 12 features per cell in a comma-separated values format, can be uploaded from a local file on your device or from third-party cloud storage, such as Google Drive, Microsoft OneDrive or iCloud Drive, depending on the support of the mobile smartphone's operating system. starmap offers a number of options for navigation through the VR space. Users are able to use a wireless keyboard or wireless hand-held remote controller in order to scale, rotate and navigate within the VR space. starmap also offers a voice control feature that allows user to start and end custom animation for navigating the VR space 
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